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ABSTRACT : PROBLEM TO BE SOLVED: To provide a semiconductor device and a method for 
manufacturing it that uses a high dielectric material as a gate insulation film while 
formation of an interfacial oxide layer is restrained. 

SOLUTION: This semiconductor device comprises a semiconductor layer (10); a gate 
insulation film (1 2) of oxide containing a metal element, which is formed on the 
semiconductor layer, and in which content of at least one of nitrogen (N) and aluminum 
(Al) in both ends of the film is relatively higher than that in the center as viewed in a 
direction parallel to the film surface; and a gate electrode (13) formed on the gate 
insulation film. 
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k**^ tt«< . immz^^y- bmm 1 

[ 0 0 6 6 ] k z*>x\ ^mtmm^Mmzxixix, y 
- ht&mm 1 2 ^^ftjf^ . z.<r>i. 0 %mmmmm 1 

4 $mt-tz> z k i y . y- saaa 1 2 <h 0 *>x\ v 

v y >x 9 0)* \ y T7£ft$fr ^bti>& + \ *)V<?).k?>U 
ft ( y- hmWk 1 2 ^4>Jfe#>fi ) . x? xt >-y 3 

yaai 5^±ogn^ (aaaawi 4 ) kxu. tm 
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[0067] -r^rijfei^ 1 4c7)|^$ # 

7 yiSAfinamitf** < . ix 

h y y itx 5 ZMMizt izt ¥T$ I . 

[ :0068] *fcc*iittitfc. ffiMffitil 4<7>m 

? > 3 >mm 1 5 oatfcpy- h mmz * o © 

0 0 70] ifc-*. jfi^. 4WBMtm frlMM . 4tf 
WO J: o tzv s> k ^> iy 7 vj/jx$ (, ^ * y_ h mmm 
1 2t LTfflV**^ Ku i yftiiz&lfz,*,, h ±+ 

&<?mz. mwamm 1 4 1 lta-> 

[00 7 1 ] 4***12. m Amkmitt+z, 

C0072]-*. g^ii, a£ (0) 

5, S 1 -o (S^ny-H*) ^ >y 

9 &2 ill, fc . EOtffAtf *«>tflte m# I . z <o 

=t 'J &«ff«>#jfttt . h 7> stuffy I § t lftteSft* 

W3I*«if a;zf> > 3 1 ... 

WW- hm® l 2(c^i^«^^A^4c7) ' 

[ 00 7 3 ] a*, Kssti^o^ij s j 



[0074] mz. xmmBBvmmmcrmmm 

[0076]^; 02 (a) tULfc^ai:, 

tli. M^tf. xUn^ x w^ICSTI (Shal 
lowTrenc-h Isolation) ffl«»* ft0 . 4/im^$r 
Si0 2 SrCVDafc < tr,^j 5fciftfl[L R 
IK CMP (Chemical Mechanical Polishing) 

*n*WWcthd fci oamttiwi 1 1 

Kfc*«A7-*A ( h f ) KfC^t >- y 3 
ff« 1 2 * C VDifefc Jt 0 5 0 0 W x-'^S 

Sb s h >- y n >- 1 3 c VDjfefcj: i)^ 
[0078]}^, H2 (c)t«L^J:3fc: 

•y-T) *»JSL. (MIUBC 1 3 ft«^(4B 

C 1 ItHBrtmS) tfX&M^x. m&^va 

y 1 3 mmj * >-x . y f-> ^ fc j; Q x ^ y ^ th 

1 (c«t 0 y- h «xffi 1 3 £v ^ - - > ^-|> f l, 
9^-MfiHRl 2^X-,f-y^ ^ 

loo79j»fc %H 2(d)t« lJs j: 3 fc, y- n 
**wta. mar, satioPa gi 

OW (N2) J»A/t7-i k WT6 0f« 

^-^£1^1 2«P|li»fci, V ^«Mrj5 nm<0»4 
^SSSrifA LT^g^ i 4 £ nmt z > ^ 

J^Aftv^isaftta. ino)^^^ 

J-ttcJ: Oy-hftffil 3^^»4^{il 
TWMMMii ojfc^mtt! 3 ^ii4i,y 3 
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t o o s i] #(c mm ( a s ) «oy ( b ) a- w> 

WIIIUS: 4 *V&Afc J: ^liwJ: 9£tf>* 
& lri:ic - iSttfc £ #4 .1 i: «fc 9 . x? xt >• >• 9 

[ 0 0 8 2 ] 03 ( b ) izmttiX o {1(111 1 6 
£ffM U 'J v? 9 Y%oy/~x/ K M >-fi$ l 7 £ 
ffMi'4. ftf*Wfc(i. Witf. ^-rifb^U^y (S 

i n) mmi, ^x-rs^m^m^^y^yi-y 

nzk OX7fA'. v ?-f 4 1 fcJ: 0 . ifflS 1 6 SrffM-f 
*LT. fit* (As ) ^ay(B) 
* fcWM^Sr 4 >'£A L , * com<7)^at J; 0 85 
ttffcStfi vlttiOs V-A/ K M l 7 SrJg 
^4 . 

[00 83] mz, (33 (c ) fc*LfcJ:dte, 

KJES €4 £ i: J: 9 , - y y;l^ 'J if 4 H ( N i S 
i ) frhtc&ny-??Vmi 8£ffMT£4. £>l>^ 

[00 84] 03 (d) causae, teti 

Rl 9 ami . BSLfcuay*? H*-;l^»iJ*«r 
4. #&f*0«<7Mft£. i;W^gyi«l 5c7)lLh 

*>h f s i oy- MfiitM*f&ft3*vc H f S i O NO 
itJMf£flS#] 4*«BR£$iiT^4. iOSiftKIBiSl 4 
iiSMsgti. mi Kti^'J syfcjsStfowc 
i ->4 . £ ^itttKHMI 1 4 <7)fl|^-[SjOi|S(i . ffi 5 n m T 

[00 85] <r*>J:3 &ftftjg£l£ 1 4 £ IS ft 4 £ t tz 
J: 9. *«tt«XS«IRt:, y-hy-M&$jl<D±T 
ffffifcfcit4J**BKl:U:flJit3ii. sio 2 ^siON 
$ y- h*M*BSfcffl^fci§£i: IKfiHc, y- hfgtftM 1 

2fc-mwMi i o t^ffffi, fccfc^y- m&&jki 2 1 
y- h ®g 1 3 1 oftmizm 2 6 izm iti£o stasis 
itm i o simnrnzfrnzh^K twm&t tx. 
i o co^- * *n-mz y- htmm 1 2 «wg& 

[0086] -ra^ *sm»jnt: ±nor. y- ne 

£Bg 1 2 <?)M«^ &S*£»Ai-4 ClfcJCj: >), ffiftK 
^ 1 4 *«^fLo§^tcJBjjt-f 4 £ t tfX'Z 4 . * L 
T . if )i d £ I TffM L^^NSf^lti . H 1 KIS L 

[0087] frfc. m±I^L/v:ft(4<M(c^(,>T(i. y 
-MgfiBl 3WWHk LT^ISfti/ 'J 3>'^ffl^t^4 



(S i Ge ) fti^i^v^^A (Ge ) . klWt 

mw-fy (Ti n> ^^#ao^mtt^^k i>4v> 

[ 0 0 S S ] ifc, y- MfiNM 1 2*>*mi L-T t s 

[ 0 0 S 9 ] iti. ffl 1 tHLTWaLfc i. o fc, «?g 
jSUtt l 4 CtJv^g^^^-f >• U 3 > -tjtiiRfc: 

tiiJBM ^-yjiAS-t J: D >• 'J 3 yft iJA-f *Uf «fc v 
[0090] H2 (a) tBLTWi*Lfcy-h 
JfeJiM 1 2 <59ffM}£ t LT (i . MOCVD (MeUl-Orga 
nic Chemical Vapor Deposition) S^VN^'f KCVD 
ffi, ALD&. ^^ v^a. 77V-y 3 >' 

a s ^ffi^tb 4 \> Mi -e oiifi<?5#a<7)^ra t w v ^ t ^-c- 

#4. $4>fcs f<7)^co^(C7^^^/-(±T7X-7 
[0 09 1 ] 4fc, 02 (d) tWLTWiCLfcr^X 
t Umiztm hixtzTyX-?^^ y> %z a \ ^x&k 

[0092] tmi-x. y><\*ixy'7X->zmtmmt& 

-JjfcQ&k . Ty X v *> ^ Alt*" & fc: 

Aitt^-r<, y-hffi»iai 2oiM&gfc-f 45i$ 

^'iS < =Sr v 2. . ^(r>X o Zcmii . d 4 (cfyij^ L 
ft J; o t: . s (c*f LT 7K¥=5r*i^] m £ epfln L 
T^cOASt7fl^*:i^lc(Il*] $ #4 C: i: 
4, 

[0093] jas^-^x'N'fcjisijtcr^xv^ 
^;u¥5?-OAIWrisit^ LTS^ s **Wi*itiaw- 

[ 0 0 9 4 ] $ tz , 0 4 Rt/m 5 izm 1 ti v ->-<m<7);fr 

atfcV'Tt, ««S^®!K$^4Ci:T-. ^-(Zg-^ 
£«AT-#4„ ift. 04St/'05tcf^L^J;o^g 
(OTt^Lt, (fflnOtr ) %k'<7)*&itm$. 

SrBWt* i i: t J: 0 . "ft*^ S-«R» LTglCVW)^ 

4. 

[00953 ttz, 02 ( d ) tBUTttaLfeH*|» 

AJHl^ftfcli. .TOI£«fcU:i>J:<. itz. JL?x 
7-y>' 3 yffl& 1 5 w-f ^ y&Atk^&W&fcilJ&M 

ms>i MtY- bmmmmxmm^mizx o ftffl-r 

4 I i: t X' £ 4 ., mfyy 3 y 01^ 1 5 'v^&ti 
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'-rzHKi/oay (Si) zt'mmm 
»«-r s i 1 1> mtz'h i.hiwt , y- 1 m 1 6 

'2r«€tS s i () 2 i omt'liT^m K-7 

$ 1 5 - 1 1 BJflg-^ 4 

[ 0 0 9 6 J -^r, 02 ( d ) fc*LfcH*WAlfi 
033 ( a ) fc*U;x?*r>> 3 vflwyra* 

J0097J ifc*^^ (c)t MLT ^ U , 
Witf. 3.avh^.;^ K (Cos i - ) 

[0098] (m2mm^mm) arc. 
a. i mm 5 m txm m^t mmmm- 

[ 0 1 0 0 ] *&tm?)M I S F ETfcfcWC i> ?- 

nmm 2 2 am i mmmmm^t mmiz, m^> <j 
z>± o ummm^nmmmizj; om&znx^ 
f; ********trnt ixa. muzmixm 

«L, ^-MM»R2 2<0PUBai, 

*-Him®22c?)mm < y-bw&i stzxw) 

^ff mmZm ' ******* *»KflUt 2 4 

[oio3] *WBR»:j:iur, ^ ai*M*« 
Atfce* . 02 6 fcwuriraufcj: d^aiiww i 

[o i 04] *fc**(c. *l«iE»ffltcj:^tf y- h 

mm 2 2 mmmicmmvmm* >mmm -> 4 

***** 1 * ^ '5 - MBKIR2 2 fc y- h«fi i 

3 1 oiwt* usb*©^* $ uzmm±t?> 

[0 10 5] t^hib. K»K*W!24fcjrt-ftft$a 
3fc*ifi$j,ij 3> , (Si ) £k 



mt ix. ®2 6mixmzit,y- hmi3c;) 

mt$*AthitM<Q mxmzi} ^ x ^ y _ hmm i 

[T 1 3 fc ***** l^WWW!) 
«*MBiht*Cfc*«T**. oso. 026 ( b ) fa 

[0106] U»i . £*>A»ft«Hj2 4tt. -^fljjS 
JJfc^Tt, Hl^aH6i=HLTlKiLfctoi:H 

r*. ^>*>, *^«cwtuv»tt. tr @ 7 

( a ) tILW ^frif i 0O«BfcST I it 

y^mmm 1 1 § . 

[ 0 1 0 8 ] ^ H7 ( b ) tzm it: j: -5 iz y- h 
f6#M2 2 1 y- h«« ! 3 1 f ;^ wt ^ 

* < H f S i O ) «2 2 *C VDJfefcj: 0 5 0 0 W 

i«s«i^Ltii«24 mm- 

*. **W5fcliWitr. H f S i OJJ82 2tf5*if* ' 1 
OPaffltott* (N2) «H«(C*JV^iftA/t7-3 

- Mei«R2 2 tmwm 1 o t oiw<»wfi«t4T» 

[0 1 09] ^-Mft«l2 2^«Br*«fc»i^ 

^'^•^(cjjBns (d)(c M 

1 ?ii 1 ] ttcbt> ^ m7( c) ^i** ?k y 

- bzm i ssyy- bm®2 2 &w-- > ? t 

[01 12] fit, my (d)(cHL7ti:3(c y- 

h«MW2 2c«CIi||i i 4 ' 

MjgT-1 op a nikmm 

vmmz. ® m5 nmcomizmmxuxm 
*«* 1 4 i fc ^ s s ^^g^ 

i o%t-ri.ct^-c'^i, 0 

[ o U3] mz. ® 8 ( a ) a c. y- h 
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S^ll$tf!>4WigfJRR* (NO) 

1 >T . $ n^XttflEIRWt 1 4 Atf 2 4 fc: J: *) . 
y- M&ftJlg 1 20l*I«*4^tt-f ^>±T^iHBS:^L 
fclMSOrt»^)flA*3»*«t:Hy:'r 4 £ 4: tft'S 
& . LX . 0 2 6 izm LX m Lfc =t 3 

aii«ti^»j«* flencRLhr set a*?* 4 , 

[ 0 1 1 4 ] &fc . H8 ( b ) IC« Lfc J: 5 tc. iJM 1 
[0115] -tott. US ( c ) KSlLfcJ: ny 

^nnsHML. mn (d) caudate. *e 

4. 

[0116] fcLLIJKJILfcJ: 3fc, 44tJtBJB£iitvc 

u , * -f y- h ffi*sM 2 2 £ jgjft l -e^isw-gft 

X't&ZklZi. ►) , ait^iJi 2 4 $ c: t 

S4. 

[0 117] Lfriftfc, *l56St^JBfcR«0^lit2 
J: o T . y- h 2 2 OpWBfc i fifflKfttf 1 4 if 

[0118] ivc t . XSKIiW 1 4 . 

2 4*: Jftfrf I ICR IT . gfjt^Sr T . U 3 > 
(Si) *4f«jc*t,»AUrfcJ:v\ y-h 

0*112 2*\ CTi{«jHb'N7-''/A3S:t'<D^aK-fk!|l) 
*»4>5fir* i: a £i§£\ M^t >- »J a >-t &&A-T4 C b 
tzX 0 . y- h£SR2 2*>«fifc:,rfi$>B*i: s^U 3 y 

[0119] fl^t . H7 < b ) CSbfclfifctW* 
y- ht&ltnt2 2<7.)^ffi/s<7)g-S<7.)aiAt|5lB#t, ft4 
^Mt£Ji£>i||8fcfc&ivt, y'Jny (Si) &y— MB 

8m2 2<mwizm\ixi>tw z\<r>tzmz\t. ml 

fl!i^#fflo^}S ^fflv »4 c t a*e$ 4 . 

[ o 1 2 o ] 4*: . mi ( d ) £&utmms&m 1 4 

CIRLTi. Witf. SS3^M^LT&£fWf4 
J: 3 *«W>>f * >&A&. ft 4 1 ^ifflijffi A y&A j££ 
ttl^fc-**#a*>#t£t:J: »)>'U 3> ( ' S i ) £y- 
h*ft««l 2 2 WWSIfcWA IX LU\ 

[0121] (w,3<7mmmm) mz, *wmm3 

[ 0 1 2 2 ] H9te. 

i . H 1 7!?SI18 tcM LT bukE L^L* t ^ fc |aHSKOS*fc: 



[0123] * JLMIJOM I S F E Tli, ^ 1 Htfi^SS 
lX1fi& Uzl><Dt umWM&ttt 4 . fit, 
-e-WiSiSKIStS 1 4 OffM^* l '^^4 . 

[0124] t%b*>, ^mmmiz&^x t . y- n 

MMM 1 2 liSB 1 ^SSff^ti-^ i: m®lz . Bgftx U 3 

4. fOJ^fcfcMfcffflfcLTli, HI l-HLTftfrE 
Ufc J: o t . :7 y ^ ./ -f H^*^-t ^flfe.«s.8^S5<73 
BMt*. ft 4^(iCii^c7)>U h^fc'$-^ff4 c: t 
^-C'^4. 

i o 1 2 5 ] a*:. *sm&m^i-i^t t . m ntt» 
® t nmz . y- mkiui i 2 ^Mscji . sa&o-a^ 

tm^tixwt,* 

[ 0 1 2 6 ] CO J; 5 &««&fttf3 4 *R»t*ifcfc 

mm 1 2 oM«(^i^^3 4 *R»t* ; t «t -> 
r . Ks^rta^flSA^Rs?. in 2 6 (era lt l 

[0127101 OSlfll 1 1 fi . *^Ml^<7)^f^ 
^SOlSt*j£^gP5rll1-IgB)TjillT'ft 4 . Cit^ 
«O0ffi(2o UX t.mi JbWm 9 (era IT 15)$ Lfc t> O 

-r^^. a|cft*W(c*jv^t, 4-r, Hi 
0(a) t«LfcJ: o fc, 1 0c7)«ig(cST I 

^bom^mmm 1 1 ^^-r 4 . 
[oi2s] &(3. d ] 0 ( b ) tc«ufe ct 3 iz. y- 
M6SIR 1 2 y- h^fi 1 3 1 nwaimzjm-t 
4. w^tf. y-h«s»Ki 2tixmii>\7-iyju ■ 

[0129] mz, m 1 0 ( c ) (zUL^J; a y- 

i-ns 1 3^ixy- hieitiis 1 2 ^^--yy-t4 . 
[0 130] -ei-c, hi 0 (d ) (c«Lfciat,-y 

- MfiiHI 1 2 OfHI(ciV»Kfl«j 3 4 4 , * 

g-lifcj»;>*i3\ i«iatc*jv^r, r ff^-f^->i±A 

0K^ftJKTS3RS:JnjafKE 1 k V N F-x'fi 1 x l 0 
i e cm- *Wg.<r)3kftX'4*ym&h, Zo>i*v 
0 . y- ht&ttlR 1 2^P?S(C^^t . ft 5 n 
m OBtc*)fe ») g**«ffl WWt* v ^«KTSI A$ ii/cft 
^IM^3 4$:ffMt-2)C-!://f:^4. COMf* 
0iO*ftW«^ . igiJilgnHisji 3 4 K tJW 4 t- ^ 
WA*l4WlOXTJb4. 

[0131] i^>flW).xao^rii, m2jb^msizm 

lXmftl.fi:i><nbffl$b-f&Z. bifX't 4 , 
[0132] t%h1b . dll ( a ) (ZUL tl <t 3 
y-h«ttl 3^Jggfi*-jtLy>4ia&^ML, $^icx 
^.x-fy^ayll^l 5 5rffM-t4. ft(^(c(i. ML 



fct\ Mmwmm $> \ ^mmwm (no) wmx^% 
^imitZitT. miz [ A£ o j *m+i. zvx 

*£& t IX , H 2 6 (CM Lt L£ J: d 

ro 1 3 3]*ix % m i (b) izkuckoiz. m 

[0.1 34] Hi ! ( c > fc*LfcJ:3fc: a 

Mil 8«u HBKd) teaufcidlc 
te&SI 1 9 u H* Lfcvva > h *-;K-fE 

[ 0 1 3 6 ] tlttlcfcHTj,, SftK^g 
(Si) *if<waiti,»ALT«,J:v>. y-h 

izi o . y~ hvmmi 2^zzh^wmt^j 

[ 0 1 3 7 ] &-,T . H 1 1 ( d ) tea UcXHKfcft 

*h*owa* mtz. hh vAtziwmmz&^x 

>0ziy (si) £?-Mft»flgi 2<DWag£$ALT 

[0138] laiHiWUfci 3 fc, *4KMffl»IK:J:ti 
tt - IW>4 * >it7v£(c J: 0 y- Kggft i 2 opfigfc 
Ss££*PA L . »*e5ftASr Ifloh U^^ftlSBSrfSi 

[0139] miamwm) *tc, *£9jo«4 

[ 0 l 4 0 3 Hi 2{i. *«JtiBBfoM>£ ¥*f*gl 

nmmwmmm-thmmxhh ; rhko^t 

[0141] *£tt0|OM I S FETt . g 1 1»| 

*=WU"tW»L3fefc04:*H«oflfiB**-*-4 fit' 
**>**M!««4 4 *i. gfti, ij 3 > & if £ yl h m 
m 1 2 *>fflii*fc«tf>&trc: b fc Jt t i*r 

[0142] . 43tJira££ t >t t y- h 



Lfcidlc, 7>r?y--f KS&B^f^&So&Rtf) 
St-ftfS), #>M'i±,rtui<7)> 'J^-l/ch'lfifs 

[ 0 1 4 3 ] >T fc . » ] HJgffij 

BfcHWfc. y-M6MWi20PIIBttt, H^:f 
** l **>+*tfi5J: D t.ffl*tWfc:ili^*««ia«4 4// 

t 0 1 4 4 ] C o«t •:) ^ft?lS«}^4 4 SrRtt* C > (c 
J: 0 . » 1 ^tt»ffi{cn Lt Suit Lfc J: -) (- . y- 

ms 1 2 ^>pf«<citaicfaM4 4 tK*t* i b izx -> 
^ct a^wK^tfl 1 0 5com*mmzmbt&z 

bifivtl. 

[0145]®! 3mm 1 4 14, 

1 3 ( a ) t,zm uc j; a (c . 1 o s t 

[oi46] mz, ®i3(b) izmitzz 0 iz y- 
bmm 1 2 fc y- hmm 1 3 1 iigit^M-r 

4 4 W^tf. y-M6Mam 2t LTttfeA?-** • 
'.) 3 > ( H f s i o ) s y-bWMb Lx^sak^j 

:3 >i3£zh-?timm-tz>» 

[0147] Hi 3 ( c ) izmuz* oiz y- 

*mmmmiz&^xii£?^ zaxmiza^x . y-\- 
mmi px.y+yriz£t)^ mmmi^x 
0 izy- hmm 1 3 j: 0 1, rttttx 7 f- 

[0148] ftfkWfcltt, 7 * b 'J V?77 < zx» x 

y-ha&i 3vtmm%.tz-?A? (mutt) * 

®*L, (WilfBC I 3 . fci^iBC 1 3 1 

H B r b <Dffl^) ^ Srffll i T . ^ B B H i. y 3 >- 1 3 » 
tvxy+yfizx ^x-yi-yrtlZblZ t 
0y-K«ffil32rA^~-y^ A £LX Zcny 
-bmmi 3Z?z?tlx. #77ltJ;H-^ 

tmiz&fctz ZblzX 0 . y- h^an ] 2 fc-t 

n t y- hteitii 1 2<mmm 5 n m ms » 

[ 0 14 9] fcfc , c <o J: :> (c L X y~ btmm 1 2 a) 

mmz®&i.t.*-,^yy mi . z mmm 4 

*«ftiitfi4:fc:J:*). HI 3 (d) tzia.^ijf^ 
[0 150] . ^ y ^*4^icvD* 
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n ) %b'mm$%t&m$mm. mini n 

tiztmtu\ m&t>u. z^mx-a.. y- 
%vtf.)z\ mm* &mt mmmzti i ^tm<&- ft & 

k. y-HMMRl 2<*)rtffit$J:tf*<n±T<*>#Bi!*:rt- 
LTR*#rtaWc«AU H2 6KB8LT flrasUfcJ: 5 

[0 1 5 2] ST, *?x-'\£ffi£.&tt. i sVay%t'<?> 
14 -f ?T > x -y ?■ > £<7) , v vb<9 I, ^^"14x . y f - > 

fcH-Mfct i o , y- bmm^u^mwmmi 
2«mifca****mt»*r4 . <io«t 3 c lt . 

fflm*>6*&ffittftffiW4 4 SriBKET* 4. 
CO 1 5 3 3 5&r*5. .TOTSCiMf. II 1 3 (d) 
* L J; -5 (c . y- h WMt l 3 OMflffl tz t g*-&^ft 

[0 1 54] 014(a) ££LfcJ: 3 (C 

mmmmmhh^tmmmm (no) nw^xi&tmz 
mtz t tcj: o y- hms 1 3 wsajaJSrKft** ^± 

gfk£-£T. iggptc r^^o 1 £«t4* £*>I8fc 
, ftCffM LfcitaiK«i*4 4 (ci 0 , fc 4 *<?)l*l 
a^ftASrSSftWfcHfljh-r 4 i t #T § 4 . -t<0*S* 
£ LT, m2 6lzmiTmvkltz£ 5^»[tl«f 
ritSrttUCffljht 4 Z t •% 4 . 

[0155] &tz. znmz, y-hmmi 3<?.mwiz 

fiT 4& t h 4 . -f-^MgtiffiftT ^£ 

mmt&zbte&K 

[0156 i-<wc. mi 4 ( b ) izmitix oiz. mm 

[0157] %oy^ Hi 4 ( c ) KULfcJ: 3 

> i-i i 8^ml. nm ( d ) izmuzx o t. 

tt&Jffil 9 5rffi«L. H^L#v^y*7h*--rt^ffi 

[0 158] tLhttWLfcJ: *5IIWBJttfcJ3ivc 
*i. y-h«ft««tl 2&-*M h-x-,^>^-4C:kt:J: 



[0159] -TO J; f, fc LT®J«SilfeK«K«l«4 4 
»1^5W3StttJB«i:R»t, »««l*l»^)fR 
A*r^S(cPIi]: U B 2 6 KM LT fflrj£ Ufc i o %m 

[0160] («50SitftffiS) *|^)«5 

[o 1 6 1 1 hi 5«. *nit»ffifc:*»^s i m»«cga 

t. Hi ^)2H 1 4 HWLTHifj* L^i^k RttftSX 

[0162] *sfls{0j<7)M i s F ETii, y- hJfiiiJi 
1 2<7)-«{;fc^T. (A ! ) 0#Wfi* { 

y- ht»IH 1 0 tffl««fc:i*^S«S 

«« 5 4 //isit feixT v»s . £ vmrnmrn® 5 mm 

5-^Ati N R3Bi:«0©^3&«fl^>TSfi^ftt:, ISA 
LT < 4K3Hi: flBfeWfc:^ L . St^rtgP^Offitfcf 
TOJ^4^ffl^Wr4<. 

[ 0 1 6 3 ] ifc, 3t»|«W85 4fc**$it&T^5 
x^A(i. ^c7)±T(.lK^-t44 i 2»(*l 1 ORUy- b 
mmi3^tixh> Voy (Si) ^rv-v i>£%mz 

m^tiwi^-n. -eco^mkLT. ^is^5 

4 b *n±.T<&&mm 1 osy y- h«s 1 3 t^ff 

Riih-t4ii:^T^4o 

[0164] -ftcfr-h . -3 KS*tf>irtr*#s&^ 

fRW 5 4 srimts&^Rfti i t tc j: -? t . mm<r>m 
'\nm?s.mz\ H2 6£mLxmit:X5%mm 
itm 1 0 5 <mf&^mnz^&±-i-i z t * { t^ 4 . o 

i 0 , tfBSEfcfl 1 0 Sft^aSrfifiCC kl-J: 0 . H2 
6(cMLTbukBL^J; a*. L&v^±#WK6KKi 

[ 0 1 6 5 ] £ fc. *3atWJB(CtJ^T t . d^J: o 
y- hffiCDR 1 2^»WJB*^«|ft««ftA*Bl±TSfl 

«fc v ><7)T* 4 ^ & , AttK^ 5 4 b . <- nmny- 

^^MiStlfil^^TT^Sx^A^i-qNft^ffl^tci 
^^t4 J: ^ «r«iiaW^jllK^S:a»t4 i k (c X 0 . 
*«l«<!|«5 4S:»l«LTi«fc^. ffift 

Kmc 5 4 .h y- MemR 1 2 mcfmn»^t zmz 

[0166] *»Il:fc^T i . ii;>ggpl$ 

5 4C*J^T. T;l-S-'>AWAi^f, g|g (N) £> 
4^li.Iii(:Ju,tT>"J 3>' (Si) irt'tfflWjt* 
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»tc % y-MMtwi 2*>tm 

t LT , v 'J 3 > £ ^ j^v ^«(ffbfll$ffl^4 J: o & 
, Aft&fttf 1 4 fcfc I »T« . 7/1 i-^Att 

uzmmx i . iJtu; ii^an^t $ »j a > 

&*A-f4£J;n. 4fc, y-MM8Wi 2<omt I 

10 1 6 7] fcfe, 7/1$ -^£®Hrf4CH;:J: 

««Sfg«5 4fc:tj^T. ryi'S-^o^&A, 
ff*fc^uri> (Si) tffl^wtSfv^^-p* 

*5 4icfe^T, (si) tmmtm^h 
Hmmi 2 miztm^i, 

f 01 68] 4fc. *W»«CJ;i-L(i\ y-|s 
«SHR 1 2 ^nWftSfi: . <I<7)J:3 & j&ft&^$ 5 4 £ 
I£tt4 ; t fc «t 0 . 7- hf&gflg 1 2 <7) *> T \ h 7 > 

fett 1 5 <9±<os# ( XiRKfffiC 5 4 ) t T1± 

<fc^a*£^t-4, 

[oi69] ?%hn±-?^ mm.® 5 Awmmfi 

h«& 1 3 1 o$l|g£#sj<&£ z Hcj: 0 h 

ro 1 70] *)tiiiw4afc. amaw5 4^isi; 

ixmmmmBfz, z t **«rti?k 
»c «fc 0 h 7 > „ ^ 0 mm* i6i± 
co 1 7 1 ] r^^^^A^^jb&csi^cit^aja, 

<iffi<&4A^w;h.A>t&4A*. *tut. y-bm 
m 1 2 tm&ti Ttmizx o msm-ti z t mm? 

h 4 v 7 >vx ? <nmizm txm ^ inzt mm 



[on 2] *tz-n, &mmzGirt&tf 
Wet 0 izAy nmm 

l2klxm>Z>%&^ FM >®Zfc(f|,*,v 

tzmwz s mmm 5 4 1 lta> h «, r# 
BMbemaifrnt hzt mmx-h * . 

10 17 3] 4fc$^,fc, JS^, AWlMkttSr^frS 

**Kft=«»^ftv^- h«K=R*t4»*i4 ; t fc: J: 

*> « H ^ < >«SOAfc:»j|KlR«i 5 4 i L Ta<> 
•v >•/ » 1 4m* ere* ; i *fHiirc A 0 .r <7;> 

[0174] 4fc-*, 5 I§S (O) t 
ttVov^ 0, Si -O (yijn^-Hf) h7 

-^Jct 3 =5rfflffl^ 5| § fief -C«*fiflrk ^x^ xfyy 3 

[0175] 4fc. 7/1-5 -r^^j^^ i^kMtXot^ 
0 . Si- 00* -v h f^(cj5j 0S4it4 i <^ 
N 5 7 7^D^o < 4^iJ>|,, < rcoJ:a=$rh5>77 

^<mmto^m*az***#*t. zn 

40T\ I -5 Wf^ftC < » 0 &X%m 
[0 1 763 01 6RVM 1 7tt, 4^tt^flk0¥«flc 

i±mtt. +%bn>. *mt>>uz$>uxt . m 

1 6(a) (c«L>tJ: a fc. ¥«ftftj 1 oo«bkzst 
I irifwSf 7^jkb« 1 1 mftth. 
[ 0 1 7 7 ] ftfc, ® 1 6 ( b > Kg Lfe j. 3 fc ^ y _ 
Mft»«! 1 2 t f- h 1 3 £ <TOlMtt£0jft'*- 
4. Witf. y-h*6W|i.2i:LTI«|yN7^ A . 
> ■ 'J a > ( H f s i o ) , y- y mt ix&fai, , ; 

[0178] ftC. 016(c) (CHL^j; 5(c. 
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f 

! 



hmm 1 3my- bumm 1 2 zw--y7t&. 

[ 0 1 7 9 ] . H 1 6 < d ) fc*U: J: a <C . y- 

hieiui 1 2 ontweff jutfiwi 5 4 & , c *> 

[ 0 1 S 0 ] Witf. 1 0^)±IBWUT»6 0 

S^:ftSt\ T.^$-' , ;^<L-.tPjIU±l k V. K-Xfi 

1 x 1 01 e cm - 2 m&to&ft?4*y&M-i. z 
<»A * ygEAfc J: 0 . y- httttK 1 2*>PTOC8v « 
T , W 5 n m«<it*>fc 0 7>1 S AjWfflttWfcffiV > 
mKT«A$il*:*Ml«1I« 5 4 Z b tfT$ 

&. £<o&»0*a*fho*§£. iS*£1S«5 4fc: 
fc*t£ 77P 5 AO t r- 7 mAS.Hr) 1 0 %T-|) & , 

[ o i s i ] zcoiknim^xte, m2jb?m3t l zffl 

[0 1821 HI 7 (a) fcfcLfciSfc:, 

y-h*ffil 3048»*Aft4Ig*IB»U Sfcfcx 
?.Xt>->3>H$1 5£«t&* HftWtcti. W*. 
Jf. 8&flffil*l*>*ttt42&i&$ (NO) 

mzm-tz t t«t o y- mm 1 3 osjajwfcisfl:** 

Sfctj^T , fcfc»jS L-JtJS»«4i« 5 4 J: 0 . ££$ 
Ort«^)OXSr»*Wtia±t4 i b & . 
@£ k L T , H 2 6 (.id LT m& Lti&o %m®<kM 

<rmti&wz£m±~th z b & . 

[0183] ^LT . Hi 7 (b ) fcHLfcJ: at. ffi 
Ml 6«L, ^C3y^? htoay-* • KW 
>«1 7*#lfrt4. 

[01S4] *<Oft, HI 7 ( c ) £* Lfc «k ot, 3 
^?M18«U IS1H (d) (c*UfcJ:5fc:. 

mm-mmth zbizx^. ^mwms^mM^m 
[ois5] mmmuzi. a ic. ^Mggfluctst >r 

BRS« 5 4 HWti Zblzk 9, R*tf>ftA£r3fflSfc:ia 
[0 1 86] 4£, »2Htt©JBtWL,TH5«Kffi«!2 

4 b ixmtitc x a c. y- i^mh 1 2^®«j 

i)K 'IcrMMXfalZfLX f- htffi 1 3 KifflfcLTilK 
$ri#*j«:*rf4 J; a C-fS k , y- h£»B£ 1 2 k y 
- h 1 3 k ?)ISk7>#ffi£ /r L^K^^fA £ $ & tc 
^@KzP*CCk//T^4, 

[ o i s 7 ] 4 £ $ 6 iz. z (rmmmnm&mmmz . 

Mo^ta h-fmm^. $ <bt >■ O a > t,2$A 
LTii^^k t±Iu iif )il 0 f * h ... 



[0188] ( m 6 OSUI^II ) Kfcs 6 

[0 1 89] HI 814, *HStJg®tA»* i 4 J l £ »f*^EB 

i. HI PjSH 1 7 £H LTl!ira& icok ll^)^ 

[0190] *3UtJf^JM I S F ETtfcl^T t , H 
1 8C«LfeJ: at, y- httffi 1 3^T«SWA^^ 

Ml 2k^?*ll 0^?rS, fcJ:^, y-MfiWi 
1 2 k y- 1 3 k tf)IMHfc:(4. H 2 6 
ifiiflk'fbl 1 o 5<7>«fc a Wi»ifi$fuot 

6 0 A^jf?)jR$ix N x^7,r> >' a >W& 1 5<0E±fc: 

$ <" 3 (c , ; ix t>imm 6 0 A , 6 0 B comM Sr Jf<4 
k . y- h HS^Hi|ffic7)^)g 6 0 A tf>JWItix x^ ^. 
r>> 3 >ms<7)±^)je»l»6 0 B^KW k {J(5'|5l^S 

[0191] OhUiBJL^SUS^^jttctntf, 
4 -f . y- h «ffi 1 3 WTIiai** Aft '^iit ^ 4 i k (c 

jt o , y- 1 3<7)TiQmzmimr r m^tmm 

[ 0 1 9 2 ] f-v*/HWSlBfc:*J^r s y-hft 
fffi l 2 k¥*f*cl l 0 k*)#®, *54tX. y- htg» 
Ml 2 k y- hi® 1 3 k 0^ffitf4 , H 2 6 (cR LT 
Mi£L£4 a*t*«*^)fivv^iifBHh«l 0 5*W$ 
iit ^tcit> . ( 1 ) L# k >fl^tt(c?K <^roT L 

4a. ( 2 ) t#t l g #m <^^»^k§tL^t mm 
ntzm<tcox Li a . < 3 ) «aDB»**<«iH-& . 

( 4 ) L£ir MI^lEi)* 5 Srk'^tt^(4 < % b<r^ 
[0193]$ biz, j:?Xt>> 3 y^m, 1 5 cr>m± 

toivy- b*mi 3oijBk . (pjimm« 1 6 b<m 
iz&K%mnmcom\rmm6 0 a, 6 0 b tiw^n 

Xti *) , y- hffiK 1 6 SrfllJjt-f Sg-fti' 'Jay (Si 
N) k. y-hlfiSl 3. i^Xf^yayfilS. 
y^ua* (10) kOSEM*>Mi-U.^ft, m&SMM 
«*L, 4fc, «ffh7-:/r*«t4^ktJ:0^-f 
•y y > -^j«j«<Ol6]±^ffil6^*'>^)«liW^St- !> . 

[0 194] o4 9. *«tBE9IRfcJ:iitf. ^HBtfbl 
Sr»«1"4 Zb%<. y- h«tl 1 3 cr>i%&$:A$>, $ 
<»(C A1fc)ttftlI6 0 SrffM-TS Z b tfX'Z h . 

[0 19 5] ifc^feC, *^Sff»J;ix(f. y-h 
®g£7)il®V.)|g^)^ 6 0 A COM./? ^l?;,f>y 3 y« 
1 5<^)±ff)mm6 0 BWBS/S J: 0 ^/f < ffMiH\ 
PS#«Bllf *«(5SH®K k ^4 i a £ ^ k t J: 

[0 1 9 6 ] Hi 9ti. ««MR6 0 Ak«M*Bt6 0 B^j 
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^tm^mx-h h . . fsjn(i . misfeto 
y- h^mm<7)mkmx% <o N mm ( a ) a, 

6 0 Afcfg&$56 0 B^JKISFSr|^€«i: 

( b ) ti. IUUR6 0 AaKV$g|Uft 6 0 B<7)J»a[j: 

I 0 1 9 7 J HI 9 ( b ) CfLfclti^lfijj 
"tft t . .I?) J; : ) £ y_ x 3 olfflM^ig^ 6 o 

a^kst i m<%ht . mme o Auty- 

A-y\>^j 2-ffMfft. tfti;. y-hfflffil6coif 
Wi*X8(C*H*T . U 3^frif<0*ff*fcC VD 

( ) [:x Li 3 „ c <?;> X 3 & h v« H 
I S F E TO|M^€tt^Mltttf!>jjStT«4 L < * 
[01 98] Cafc#TLT, HI 9 (a) fc»Lfc«ti 

izy- hm& 1 3 cooaiffi^iijie o Acomm t i &/f 

( b ) fcftLfcJ: 3&*:-f H Vct^S:^^- ttfX'% 

fto 

r 0 1 9 9 ] t C <b*t. K«K6 OA. 6 0 B 

&%uzma%x-tom%mzm-t » # 

*£<Ph> 'J 3 ^^,5:Sx^?fyy s >^ 1 5 J; 0 *> 

[0 2 0 0] fih>T. £*>.fc3&*^ y-MMi3 
«*M*^4fca6teBR&jj* (Hi 9 (a) 
ttlT 1 OgJ&Off*?** ) OttftjRe 0 A«f 

meoBcomjmi. aixom<%->xizo„ tz 

h tK X?Xt > v a >-f^ i 5 <7)_bot6»« 6 0 BO 

m&zv* o m< t . v-7 • h m >t y- 
h t owiizmite ti&mmzm-z us *cpn l y - 

[020 1 ] -tfiilfcfcOfci&fc. I^ f y=, g y 

mm 1 5 o±ommm gob ommr 2tm< mm-i 
t s y- hw&6 o Aommommm o a^jrwt i 
Jim 1 9 ( b ) iz &m two <m<Kc f ) -tg > <- 

> \ y?tz x h ffA y vm. iXLio,. 

[0202] uimix, mmmmiz^xa, & 

IzmmtlXoiz, i8tHJ»*ffKvciftlMH6 0A. 6 



^ H B H *^ & « y- 1 3 1 x j. Rsa&aiHiajfr 

>' a > ^ 1 5 C9±Offi$IS6 0 BcOHlpT 2 
WfilLoo, y-h«Sl 3«U8iB<Ott»jR6 0A<7)R 
WT 1 1 RISKfc ffitg tr . #4 K Vc7)fMi ^RS <*<r t 
//T^ft. . 

[0203] ttzzuz, z<7)£ o mmmm^x 
awuasiM&eoA. sobu. ^s^hd^l 

[ 0 2 0 4 ] *3at^O^#^<ojgije^ 
fcOVVCI&BJj-fft, 

[ 0 2 0 5 ] H 2 OaVH 21*i, *l?f«^i|£^ 
iWo«jg*ft<oiK» fr*tiSKiiilirc* ft . cfifc 

<±-tD&i-ft, t^^> N *ftfi*!tfe^-ct, s-f. m 

2 0(a) fc«UfcJ: o t, mm 1 0^isq(;ST 

i %^mmH 1 1 &mrz . 

[0206] »(c s - 020(b) fcHLitJ; -) y- 

1 2 > y- bm 1 3 1 mmmmmm 

ft, Witf. ^-MfiUKt^iy^-^ (Hf ) » 
WMt > 'J 3yKft«»i:^^IS 1 2 £MOC VD${; 
ct 0 5 7 0TO I -y^||^4 r. rntO/f SfcJJfflW- 
6 . * 4> K . SffiZg. 4 0 0 T.: . E^j 6 0 P a f ffi* 
1 . 5 kW«v-f ^nftCJroTHftes^A r/N 2 
^ 7 '^'VC 6 0 &«LA7 ~ ^; A ( H f ) 

t > [) a ymmtom^m 1 2 akbtcbx ( n > * 

#A-tft. 

[0207] ggV>T^- Mffi^: ^ft^ H >- .J 3 > 1 
3*CVDJ6tiO*«t*. 
[0208] fcfc, 020(c) (cSiL/cJ; 3 tcy~ h 

?efflv >t y- ft 77, ? ( 

f) S-fML. «QR% (M/JfBC 1 , . *ftmiBC 

1 3 fc h b 1 (7)^^ ) ax *tmv>xm B B B > v a 
•c , .i^y- 1 3 lt . mmitiK 

A7:--7A (Hf ) Sftflit^UayiWfcttt^a^K 
WI^T. 5ftH (As ) $,ft»,^-jfD>- (B) 

[0209]*fc.H20(d> fc.fi Ufc J; o c ten 

fzimmj *y*t'wmzwgm^xim®6 o 
a . 6 o b mmi . JSttias* fliv^*^s6* 
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<i, ')?%<ti>2i$)Z, -£<7)lot±, 019f;B§lT 
MiSU: J :>(::. Jfe|fli6 0Ai:6 0B^)i^|5l^ 
i t 4 Z k 4 Z t X'h 4 « hoVt 0<7)$))&Ji . 

*a$n 6 OA, 6 0 B^Mt-fi lt , y- hmm 1 
$m\x-& hzt x-hh . 

[0210] tftttf , ££ffi£4 o or,, Et) 6 0 P a 

r /O 2 il£7 ,j 7 3 0 #fa1€ L . y- MSB 1 3 
<7)X -y f- y yjnifc J; t/'x; >' >' a >ig® 1 5 
tfWbi*>9>4 H >i±AI*IT£ tfcy- httSIi; 1 2 <7) 

manyx-i? (mm £m$.z-t&kti>iz. y-h 

ttffil 3^T*8»£)W>4.',r<0iSK |B|ii*ty-h«ffi 

i wmmizmtme o Ammzix, i^f»a 

0B#flM£ti4, 

[0211] Z^TMlzte^X, Hi 9teHBLTMJiEL 

6 OA, 6 0 BZmm-C0®MlzBfct&ZktfX'£ 
4, L*»i, iS1!fc»*«:ffl^fc*S\ 02 6tcWLTlffl 
JB Lfc <fc -3 fcfffflBHkJl^ i o 5 wjgjfc iWfflf* 4 . 
[0212] HI2 1 ( a ) HfSUrJ: ot, MS 

X'J 3> ( S i N ) frJtftU ^x-VN^ffi^RE^ 

yx vl->?lz X Ox - y f-y < 7 ? fiji? i 6 * ffM 

t4. zcr>miz s mi 9i / zmixffimifc£oiz^ *m 

S*U K*>B&S:JJ?ffl-f 4 C 4 . 

[ o 2 1 3 ] 02 1 ( b ) izmitzx oiz. mm 

(As) £>4Ui;Kny (B) S-^y&AU -e<Of& 

[0 2i43ixt. 02i (c> (causae, ay 
* ? Mfli<oy-x • h ix-f > ^ i 7 1 y- hi® i 3 

^HiBfcM^tf, -v*)Vi/*)-*M K (N i S i ) 
1 9*£flBfctt«l/C, 0^l£^ay*?h*--./U& 

[0215] ULkffiiLtiJ: *^JSfflJfls.(cfc^T 
ffl^"C*eSIR6 0A. 6 0 B£ffM^4 ■!>:(•:: J: 0. 

it £ mnmizfm i . 0 i 9 izm ixm& 

[0216] ISSt? 
^V/^ifcteBSSM * yfr £*>igttfriMfc£ffl v tm 
0 Sr Mf 4 C i: t J; 0 , y- h (7.) ft&iz £ x-fM 

m 6 0 A . 6 0 B ^ff^Jc-t 4 ^ t ^'t'# 4 . 



[0217] C<7)J; o rtasttSJtiflBSiWOT^ 
«*K<';tA*T'*fta*ii. SttiHStt'. flil^Tc^i: 
<0RjCtt^K<, y-M6«IRl 2<0«iB*»/9i*li5ta: 

> ; ( mm ) mmtzfr&m $ iix ltd *» 1 4 1 

*ffi^AtA®««e»J86 0A, 6 0B^fM 

$ii4, 

[0218] 43t. *HMff«fc(t4 . iossa^n 
^i<7)tt4^tzi±, H2 0 (d) t,zm L^Sg-fbl 
SOlK^flS* ffiWa 4 5 0 'COT t -f 4 C y'/Mi L 

02 6 Lti& 0 KftWmitm 1 0 5 V)B&Ltf± t 

okfrt>x'hh. 

^ffi§P2:A^4^^0^8|*-!tf(-IS(t^V^#^^l 
[ 0 2 1 9 ] 02 2li. *%WV>m7<r>m&<7)J&miZfr 

4. 

[0220] -«r^. H0C.*Uc¥SflsgBli. * 
HBflSrM I SFET(CjffflL.^i)^»t'fe4. ^S«c« 1 

o^mmn&zm^mmmi immzti. zn^z 

v>h> znhyyisxfit. mgfcm-i 0^)±(C. y- 
MeKd i 2 k y- 1 3 1 *«8wi$fifcy- htf 

[0221] ;c^y- Mtjt<opnaitti. 1 6^is 

7 ^fig$ ilT V >4 . -tlX. Zilt>V-Z- YV4y 

wkfrb y- h <r)Tnzmx , y - x • x^ xf >-> 3 
>1B«I l 5 1 v y ■ x^xf > ^ 3 y^fejl l 5 ^-e 
i^f•i^^^tliLTV^4, 

[ o 2 2 2 ] $ y- hmaE l 3 , y-^ • i< 
I'-f >m® 17.17 <7)±(c{i , 0^ Lftv ^Sik ^ja 

>y ^ h Sr«i«-r4fcft<03 >y ^ h« 1 s^iOTit 

%\, > a y? ? hfflQ tit LXXBSMWISttt hiiX v » 

4, 

[0 22 3] tJ±I^t^ffijt^iH >T . y- h^tll 

1 2ti. Bft^u ziy x <o mnmttm^mnmmuz 
x >).ffM£iiTv>4, %cox dtcmmmm\t 

ft«cWC«. Mitf. iSft-A^x^ix (Hf Ox) ^ 
ft^a-^A (ZrOx) , ^4^»(ii§fL:'7>-.-$'> 

hZt ifiX' % 4 . it. UMt >f 7 I- 'J -7 A ( Y 2 O 3 ) 
*i!Mfc*;& ( Sc 2 0 s ) ^k^{f4.ri i 
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4. 4fc3 HfSiO x*Z r S i 0 x 

<oi"5fc:. Ziit,zi\t,-&mmt> V a> (s i ) 
fc*>ft£& ( i/.J y- h ) Srijttf 4; fc t $7 k. 

[0224] y_ j 3mmt lxii m 



jfiJ; o iffl^fcav^g^ 14, i 4*qR(t^ii 

t^*. z^nmmmm i 4, i4t^nt 

a* (Si) t i-»lli^L^ii/ 

EflSSftTi,*. £*>J:3fc, y»jn> < s i ) 

[ 0 2 2 5 ] 4*: £ <o £ . 1 4 fc^cfirs ft 4 

ffi 1 3 £&4il4 >"Jn>-(Si) t fegf««fctt^i- 
**rt*m. WDttlfcLt. jWWMWMfc* 
<0±T«0¥*fMI 1 O&tf y- MH i 3 tcofliffitcfe 

[0 2 2 6] ffcfc^ -<0J:3fca»«**ft&fi(v. 
i«*14*pflB#at|ft*t4il:fc:J:oT as*** 

Ursula i mi ff a isjctj v »t . nxo* 

At «t 4#HiB£ftlo}|M£|5K\r b * { T'# & 

*m&m i itfrnmhT^ >b . y- 1 : -> 

*«l»ttt:J:iu/, fflUEffitt 1 4 $Rit4 

mz\ ®2 6fc«LT*aLfej: a^iimfbi 1 o 

5 ^Jfi*JMM9fcl8lih-r* c 4*049 # 
[ 0 2 2 7 ] 4£ . 4£dl»j|Mci» t . 5 fc 

if ct c wx% 4 4 . mm&mm 1 4 £ , y- 



3 *«m*iUE#ttt ftftt i t fc j: 0 . mgg 

f0 228] ttz, *mimmiz&uTi>, mm® 

1 4fc*J|,vt, ISO^-^-f. yij 3 y ( S i > fc* 
V\ -CDJ; 3 1«, 1 4 fcfcvvt v y 

3 > c s i ) t m*k m&ti ztiz£>). mm 
wi»sjb^4± sartwwc, xaumwi 4fc*n^ 

^. ^-h«««i2<w^LT. ^»;y 

[0229] ^tj, mmtmtm^zj: om^ti 

mwM l 4 izts I* >t . >- y 3 y ( s 

z^oiz-tint. mmmm 4iz&^x, *,» 
(si) tmmt m&tt zttzx 0 mm t 
mmtt hizm< . ^wtt^^y- i^^i 

2H#4^.h^f#4 < . 

[ 0 2 3 0 ] 4 £ , *«BBtttf5||j 1 KfctJv^ t y_ 

H«sa« 1 2«w*ftiSte. znx o%m&m 1 4 

^rlS(t4 i t tct 0 . y- Mgnig 1 2 <7)3 h y 

>*jx99>** ,j TMm^h^>^^co±m^ 

[023 1 ] 4 -f. 1 4 Of*«¥*< 

j o 232] ttizhtimiz. mmm 1 4^1 



5-E-4C>//f^4 t . 

[0233] JWw****«fiW«fc:»^»a!t<iw 1 
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m&tijtmzx *)mmwt&zttf*i®?foz, vt 

1 2 4: l-Tffl^.§>*§£, KU>f ymzmi^-y 

v 7-hmwm*: mmtx y- v \zmausz t iz x 

iiilf. y-MftSRl 2<z>3t»<z>FW>'(ciS«U: 
if i£t«$ 1 4 fc LT.'O 77^ 
£ v^tmSrKSt 4 -I 4: 0 , Z OJ: o &iH9 

€;>j60Jtfln*- JtyM t £ c k a*WC* 4 . 
[0 2 3 5 ] ifcSfcfc. jfi*, &Kikfcft£**'*-i 

iffitz > y- h WfcRtt ^ix I, i tc J; « 

K«W)|S«!!)W8JH k * 0 oo & £ . 4& JfiBA£ «t ft 
l±\ F M yJB»^)AKS«KIB«! 1 4 4: IT Ay F=? 
v y 7>'*£ V4m£Eflt & C t *^^T'|) 0 , -I<7j 

[0236] S*{4. te* ( O ) fctSlfoV^fc 
0. S i -O (^'Jav-KJR) W-mizM 
*)&&h.lb. ]E<n9ffiRX/ncy%M$:&m-h. zco 

*t d , y- HieitR*ws»£*fT*-4*+ 'J T<of»a 

* \m 1 . 1- 5 > Vx ? <rm®h * ffiT $ 

[02 37] 4fc N R*fcfStfov>fc9, s i 

frf £ 4: . * -v'J T^'M^i £ b lz X h L % vvjg 
emttfk tfc 0 , &&v»tiy- Fift&St^flsfc L'Ctf) 

tc&wzginz <^b^-> #xi>^mx'fo i . 

[02 38] . *^BS»<7)^f*gl^Mjt^ 

[ 0 2 3 9 ] H 2 3 KM® 2 4 it . 

laBfWKHT* & ,, 
[024 0 ] i^.. 02 3 ( a ) fcflLfcJ; '3 12. y 'J 

Mlcli. flll/Ltf. ^'J^y^i-A^iicsTl (Sh 
allow Trench Isolation) fflCOiftSrS-jO . 4;.<rn<7)^$ 
IdBofcft. S i 0 2 SCVDifctcJ: O^MfciftWL. 
IKv^CMP (Chemical Mechanical Polishing) IZX 



*)^m^m.ti zbizx vm^ttmm 1 1 

[024 1 ] JXtZ, 023 ( b ) fcHLfcJ: 0 fZ. y- 

IMkifiriA?-^ (H f ) Mimb^O zyfflm 
b em&to 1 2 £ C V D miz X 0 5 0 0 < CT9 x -n^ 
fflf*a»5nm<0Ji[SJtat4. y-MIftfc*6 

^isa>' y a y 1 3 *■ c v d &d j: o mm- 1 . 

[024 2] SC. 023 ( c ) (caUrJ 3 fc. y- 
h 5r > ^ - - >-y-f ^. . {i . 7 =r h U V 9 y 7 

A Srfflv^ty-httttl 3<7){iiS£*l5£-f&7.Z? (0 
^-ti-r) Sr^L. ilfg^ (flUii'BC 1 3 . J>|>^(i 
BCl 3 i;HB]'fc ) ^fflV^T . >) 
3> i 32rKJ3S14-f i^y^/^yy^zX Ox-yf-y/t 
4 ; 4: KJ: 0 y- hUffi l 3 t>^-~yf^h . L 
t, C^jy-h^l 3Z~?A?bLT, %>7vMtZX 

0 y- ht&MWt 1 2 Srx . y y > y-r-g, . 

[0243] MZ. 023 ( d ) C*LfcJ: otc. f- 

vmmi 2<mm\mz^ mmMiA^m 

!•», HWtli, l5H^(f, lifltlOPa (A^yP) 
S*^a* (N 2 ) arSAL. fftA^7- 1 kWt'6 0 

o , y- f $mm 1 2 ^Msggptcfc^T mtwj 5 n mo 

^^gEsr^A LTS«S®« 1 4 ^ffM^^. ■! k ^' 

*C*Jtt4H3lW)*** fr« 1 0 % 4: 1" S C *>'T# 4 . 
[0244] at. 024 (a) t^L^iot. Sfc^ 
( As ) ^1fay ( B ) =5:4:WM»^*yaA(:J: 
9 #A Lx ? xfy y 3 >'^l?!{ 1 5 Sr^fiK-f S . ftflc^ 

#JS i o&yy- hi® i 3 U 3 y ( s 

1 ) 4: i>%%.t!Mz1&£~fl ZbizX*). fflRnwmtf 

m,<%<9. y-hummi 2<mm^. ztit>mi 

£.m±t& Z b tfX $ h . WMb IX .026 izm 

txmm itixo %?rmmtmcoBtf<.£mmizm±t& 

[024 5] at , 0 2 4 ( b ) lZi% L /C J; ') (CfiflM 1 

mm%« mm^zxt.. mm. ti s m\t> v^y 

( S i N ) f-tmt. *7 x-^£m£KSt&4 *>Xy 

yyyt.tOx./yA./^ti.ktiO. Mtti 6fe» 
§ c k ^t* ^ 4 . z?.mzt y- 1> senile 1 2 <J5s 

?^%mnzm±ti z b tfx-z h . -t-^)?s*4: 

LT . 02 6tWLTlffi*LfcJ: 3*!HBBrtfcJB^0«lfi 
*WKfc:Hl±-t*it*«T-*4. ortatS (As) ^ 
*ny ( B ) iiWJtlH ^y?±AL> -e<?)^)» 



(£0) )03-249649 (P2003- 
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AMI 7^JftjW-4. 

1 0 2 4 6 J ® 2 4 < c ) tzm LfcJ: ') (c 3 > 

>v£Sie. (Ni ) $-Jt«L. Titoi^y 

tEX&lt&ZbtzJ;*). -v?n,Ss>)iH ]< (n i s 

10 2 4 7] 124 (dltgUJtiC fe 

<0H f s i oy- HMHftWWts^ H f S i 0 No 
4*«$iiTV»S„ £aftjftK|ftjKl 4 

C 0 2 4 8 J ZVJ: o %mim& 1 4 fcRtf* » 1 1 

hmuttzm\,xwfe t mmz ^ y _ Hmm l 
2t*mmiotmm, &£vy-btmmi ■>>> 

m i o 5i±mwmzBfc*iifr\ zmmt lt 
[0 2 49] *xmmz*to£. y~ht& 

*Ml 2«W 6 « tiAn > ij:J:9> m 
m 1 4 ril^ao^fCfM^I, .1 1 |) -ft 

I 0 2 5 0 ] frfc, tUJtt^L^^fcfe^Tii y 

(S i Ge ) £*tW,^^7A (Ge), ft 4v „ 4 
Wfc*^ ( T i N ) *ifo4W«Wtt*m, ft*» 

[ 0 2 5 1 ] 4 fc, y- h ggg ! 2 *)flfte ( T t 
[0252] HlfcWl/n&BUfcJ^fc 
liHm4 *y&A££ «t «j >- y n y *g A**uf j <, > 

[02 53] H2 (a) iz raL .TBtiiUoy-h 
*§*K1 20»jfittiLT*i, IWOCVD (Metal-Orga 
nic Chemical Vapor Deposition) KCVD 



iff 



[0254] ®2 (d) fc&LTiw&UWX 

t tt»Ifctt*t6Wtr 7X?^f t >7 n z tS[t 

[0255] ftSf-j; > 'A'rt-pT^Xv^EgggjS-f ^, 
*£<™§^ 7^Xv/^^AI^|,^^ ( cSi £ t 
i? L ^<- ^-I^MfMl 2olWt-aft1-|,^ 

£ o 2 5 6 ] -2k ^a^^yA'ir^ijtr^xv^Be 
**m*>.Mmitz*t ixm s s^^tcij^ 

[ 0 2 5 7 ] $ iz . @4 AVH 5 fc* L/c I ^-f f LCO* 

^> > 3 y«« 1 5^>f *ym.m^m>mitw^ 

S i 0 2 i ON%WZ7fmiZ K— 7* 

[0259] @2 ( d ) izmucmmrnxxm 

[0 26 0] ms (c) fcHLriWW: 

=?>^^ bmismmt ttix ~>y^y^ K 

M£X> 3'OH^y^ K (cos i - ) 



^f-?>>(W h* (Ti S i 



[02 6 1 ] *^|5r^ L . 00 ^ a ^ )W) 
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[0262] mm. ±aLfcftfwnt:*iv^tt, *m 

ftl 1 0 t IX >• 'J 3 yglR&fflvvc 3 y 
■ (SiG«) $>£^liSO I (Si 

locon On Saphire) 31$, $>& Wiv 'J 3 >' • y>"?- 

[0264] 

[WlitfH&ft] tt±KWLfcJ:dfe:, *^tc«fciitf . 
- 1- tttt «0H*fti5fcRtt S^fcfcioT. &**>l*l 

* weft tlx. ^iM^mmm^atT . 

[0 2 6 5] *^C«t<i»f. y-h®BgO«gp 

■Maw * y=& tv)Stt=&sg« ^fflv^cittcio. y- 
btmmc»ftmz®m£mAZit& £ t &< , y- hm 
mmmcrifrzmmtyzm-itzii z t & . 

[0266] ttizuz. z^x ouzmwm&m^x 
itmitztmm&. mm^m^TDm ixB&itzmn 

4>flflsfttt J Hifllffi £ $ a, t (6] j : $ & - # l> . 

[0267] *3tmz£iuf , 3*>mm$£ 

[0BD<7.)jSf#^lftBfl3 

[mi ] *^B^in^sg^)ff«*'*^^*g[t 

[02 ] *^)«lSBSt»JB^¥*ftl!5jI<0«S^ 
WgS^tXfIli®K0T'$>6,. 
[03 ] *«f!fl^SSl 9^!0^N»McKSi«>Hift^ 

om& ^ «txgiifisizBi-c* & . 



[05 ] 5a>;&/ltt?«A^flt=#ur»KS£*JF 

nmzimthztizj: *). 9)mv>&\,mmeM\tfx' 

[06 ] *^^>S20lltti<7)JBJSfc:*»*»S*»W^IB 

[07 ] *^o.^2^M»- i i i 'm^a«i^ 

[08] *&n)|tf>® 2 0Sffc$ffito4^fl^<OS8£ft 
[09 ] S^llil^SSC^S^t^lll 
[010] 3|Ut^©. WP«^S{f <0«fit^ 

[0in *mtmm3mtmmv>¥mfogim<r)mm 

[012] *mto#40&&>fflkMf&i*mim 
wmmmmmffifctmi&mx'fo & 

[013] *^^^4^M^.O^^S«t7j 

[014] *«B^si4^Mi^iii<7>^«^a«!ssjt* 
[015] *wmwi5<rmm<7Mmzfrfrh*mtm. 

[016] *«BB^ 5HfBgJE^>^ft^a^SSJt* 

®oR»**-rxawiifBBrc* i. . 
[017] *^c7)n smmmm^^mw.mm.mmn 

[018] *»b^sb 6 vmtfflWMrti* S 
[019] l&^M 6 0 At tftNUS 6 o b <rmnw <y >■ 

[020] *«^)» 6 H*B»JB^)4^«^ia^»Jt*r 

[02 1 ] *»Bfl<7)»6^Jt©So-T^|EflcJISOiiBS^ 
SwM^^atISKfr®K0T- t t) h . 
[02 2] ^^Bj^y^njio^Efc^^S-t^*^ 

[02 3] *^Bj](7)^7^S6f^Wit^ft^a^Mjt* 
^^Sli*a-rigKHg0-Ccf) & o 

[02 4 ] 4ltm^9{7||tt)^^9^SoW8dr 
ifroK»2 , «tX8IBriillsa2rt'A*. 

[02 5] jI',^<7)7*D-tX70-{Cj: DM I S FET 
(MIS Field Effect Traasistor) ^RjS-f&ISOB 

atna^^'tieiifiaBiT* £ . 

[026] aatwro-fc^D-KJOMI SFETS: 
SSSt £ IS«!S»XS Sr*-rxg|8rii5EIT* £ , 
1 

1 0 iNW*« 



1 1 mmmm® 
1 3 y-hmm 

l 5 x^.x^y> g>ffl 

i 6 .y-HPin 

1 7 v-z ■ KM >ii 

is 

2 4 
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7 17 
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3 4 r3Jto.x,l! 

4 4 MWtffitt 

5 4 

6 OA, 6 0 B ffcjtflg 
10 1 

1 0 1 m^Mnm 

102 y-hmm 

103 y-h«S 
1 0 5 #ffiR<fl:J| 

1 1 3 
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